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TABLE A.1XDOE SNF GROUPS

Table A.1 presents the fuelsin the DOE SNF inventory in the form of three genera groups. The
central group consists of 34 subgroups which group the fuels according to variations in fuel meat/matrix
type, cladding type, and enrichment. The grouping on the left condenses the 34 subgroups into 16 groups
that have varying effects on the Total Systems Performance Analysis (TSPA) of the repository. The
grouping on the right condenses the 34 subgroupsinto 14 groups that have varying effects on the
Criticality Evaluation of the repository. The DOE SNF inventory has been subdivided into these groups
in order to decrease the time, cost, and complexity of evaluating the system performance and criticality
effects of the DOE SNF on the repository behavior, and to provide interested parties with amore
comprehensible view of the DOE SNF inventory.

TABLE A.2XDOE SNF INVENTORY

Description of Terms and Headings

Thetablelisted in the following pages presents the DOE SNF according to its location and the
characteristics with which the fuel is recommended for qualification in preparing it for transfer to a
national repository. The following are specific definitions associated with the table.

SNFID: Thisisan identification number used by the NSNFP Data Bank to uniquely differentiate the
fuels.

Fuel Name: Thisisthe common name used to describe the fuel.

Group Type/TSPA-CRIT: The DOE SNF has been placed in different groups to make it easier to
qualify the fuel and compare the expected behavior of one fud with another. Each fudl has been placed in
groups under two categories’] Total System Performance Anaysis (TSPA) or Criticality Behavior
(CRIT). A fue custodian may look at the grouping of hig’her particular fuel and compare it to the group
identification of other fuelsin order to determine the best process for fuel qualification.
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Now & 4(A): These two columns indicate where the fuel is “Now” and where it is planned to go under
the repositioning plan “Regionalization by Fuel Type - Alternative 4(A)” (Record of Decision on the
DOE Programmatic Spent Nuclear Fuel Management and INEL Environmental Restoration and Waste
Management Program Environmental Impact Statement).

Following are the characteristics that must be addressed according to the 10CFR60 regulations.
Particular characteristics are, from Table 3.1.2. A “TBD” in any column indicates that the requirements
on this particular parameter are still being developed.

Description:

1.1 The descriptors placed in this column indicate the degree of our knowledge of the fuel source
(S), operating history (H), and physical condition (C).

Physical & Chemical Characteristics:

2.1 Particulate: A “PR”in this column indicates that the fuel may contain particulate matter and
that corrective fixation may be needed in order to qualify the fuel.

2.2 Reactivity: An “R” in this column indicates that the fuel has the potential to be chemically
reactive with its containment, other fuels, or the environment. The majority of this fuel is
classified or such due to sodium. A “P”in this column indicates that the fuel must be
qualified for possible pyrophoric behavior. A “C” in this column indicates that the fuel must
be qualified for possible combustibility.

2.3 Criticality Evaluation: A “CE” in this column indicates that a criticality evaluation of this fuel
in its planned package configuration must be performed.

2.4 Free Liquids: A “W" in this column indicates that the fuel has been stored wet and special
actions must be taken and documented in order to qualify the fuel as being dry.

2.5 Gas Generation: A “G” in this column indicates that the fuel has a potential to generate or
cause a gas to be generated.
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2.6 Radiation Level: An “RL” in this column indicates that the fuel must be qualified with respect
to the requirements on radiation level.

2.7 Heat Generation: An “HG” in this column indicates that the heat generation rate of the fuel
must be evaluated and compared with repository requirements.

2.8 lIsotopes: An “X”in this column indicates that the fuel must be evaluated for isotopic
inventory. An “L” in this column indicates that the leachability of thefadsotopic
inventory must be evaluated in order to be qualified.

Status:

The National Spent Nuclear Fuel Program maintains the fuel database presented in Appendix A.
Copies of the database, on PC floppy discs and usable with Windows 95, may be obtained by sending an
e-mail request tagb@inel.goyor a surface mail request to:

National Spent Nuclear Fuel Program

ATTN: Allan Bringhurst - MS 3135

Idaho National Engineering and Environmental Laboratory
P.O. Box 1625

Idaho Falls, Idaho 83415

A-3



e 2] 2 | aal o o) agy| asd] nivan] e 8 los] unsalog
ujeIA s oy
¢ (2¢] 2 M L |asaL CENENTRSEENED Isoe] ¥y4 (aLs) voruifsoe
e (2'e 1 2 MV [ aal agal| aN] uus| gy el [voel ¥yd %sy (aLs) voniLlyog
ERam M 1+ |aglL [NIENIEE T ED leoel wdd (Wnv aLs) voiul|goe
A M| | | gal agl| aNg] w4l zy ¢l feoe) ¥4 (43MOd HOIH) VoI L[zoE
e (2'e] 2 M+ |aglL aal] 1aNn| wadl zyp ch T1oe] ¥y (d14) voruL]) og
e |2'¢] 2 ml L |aal agl| sus| wui] 2 9 l662] (n371 XWN) s3anL uy4le6Z
€ (28] L M|+ |adl agi| sus| wyd| 9 9 [ooel (naH-xvn) s3anL uy4[ooe
g (2'e]| L M| } | a8l qQgL| sus| udd| @ 1 I862] (N3 ZIsen) s3anL ¥u4[g6Z
e |2'e] 2 M v |aal qagl| sus| uud| 9 9} [262] 130uv1 wu4|62
e |2e| 2 M| |} |adalL agl] sus| wud| 9 9 loszl (n3H) anodMO1s wu1o62
e |2ef 2 M| L |adal agl| sus| wud| 9 9 [sez] (n3H) JHY ¥ud[G6Z
e (el 2 Ml L | asat agl| sus| uwui] g 9 Iv62] N3H XIvn ¥31SNT10 NId ¥Y4lp62
e (2] 2 M 1 |aaL agl| sus| wud| g ] le6z) N3 1-zisen ¥3LSN10 NId ¥udlgez
e 2| 2 M L |aal agl] sus| wud| 9 9 [zezl (NaW-xIvn) YIW uY4fz6Z
¢ l2'el 2 Ml L |agl adlf sus| wya| 2 9 ezl (n31-xavn) yiw ¥udf)62
¢ (2e]| 2 M| L |asaL agl| sus| uwdd| o 9 loszl (naH-xavn) ¥1W ¥Y3 062
¢ |2ie] 2 M L | agl agl| sus| uud| g ] {esel (N3 zisen) v wu4legz
e [2ief 2 M|} | agL 9 agl| sus| wud] ¢ ] [e82] (N31-80€N) YULW Hu4]ggZ
$10)083Y Yd1easay ubjaioy
agl|z2ie | 2 m 1V asalL 9 qaglL| sus| wne| ¢ g lvol] MO1OV3N WY3E XN HOIH[pO |
agall|2'e | 2 M 1+ [ aslL agl| sus| wa| o 9 [1z] (4uwa) Xy volaaw INe|1Z
>__oaﬂ~oaen_ jeuojjeN uaaeyyooig
agll 2ie J) 1 qglL [>) agL| 13N} 3 INv] ¢ 9 los) WL "dug "c-48 "uaH ‘Isavalpg
agllzie ! 2 } | a8l agl| 13N| 3| 91 9l [zv) WWINIWINZdX3 7 1§31 300[gY
agll zle | 2 T aglL| 3N 3 nv| gz z {9€] ¥3ANITAD ¥3LY3ANOD 6-dD|oE
. Jse3 - suuobiy
sejvelee l2¢e| Le oz lgz |veiczlezelrzzliz v | moN | 1iyo]lvdst .
Soljsuejoeley) edueuLIoped Sofis|iejoeleyd (eojweyd g eolshyd u0[}es07 adA) dnoio ewieN jang aliNSs

A-4



agijze| 2 } | aaiL 9 agl| uH uH| ¢ g loe1}1an4 wiouawwoo ymijog
agLf2'e| 2 I |agL agl| uuf  un| 9y | ot looel 3udnvi|90g
aglijle| 2 b |aglL 9 agl| ¥H| wuH| g g loteINOSNIgod g Aot
agrizie| 2 } | agL 9 agl| dH| uH| ¢ S I6oe] dv0S sO115377VA 39(g0¢
agif2e| 2 I |asaL agl] ¥H| uH| o} 1l lo6T 1531 39[g8
agL|z'e | £ I [gaL adgl| ¥H uH| 93 9l [9eelzvoam @ sloBM-vVa1-d133]9c e
agiize| 2z b [agL 9 adL| uH| un| 01 Iseel 1-on-val-3143fgeg
agl| e | 2 I laglL ] aglr|{ uH| uH| ¢y 1 [veelv-duS 2 e-JusVal-4134|peg
agijze| L } |lagal agl] uH dH| o1 L (eeel S B v'2'1-0d-VaLA13d[cee
agl| 2% | 2 } |agal Y] agl] uH|  uH| ¢y vl [ze€1 9 NYHL Z-2IW-VIL-3133[zee
agl| ze !l ¢ } |agl Y] agl| uH HH| P} v liee) vi-33aW-vai-4134fi g¢
agrize| 1 } |aatL Yy agl| uH|  uHf ¥ | 1 loeel 1-43W-var-a133)gee
agir|z'e| 2 } |aal aai| | un| o) Ll lezel 1-vaW 'z » 1-vAWVIL-aL33]g2e
agijz'e| 2 L | qaL Y agl| 84| uHl v | By 182€T 1-¥41rv4-A134]gze
agl| zle | 2 + [adl agl| uH| uH| 9 9l lzzeTui-dsd 9 1-dsa-val-al3d|) z¢
agLjze| 2 I | aglL agl| uH uH| o1 L lozel 2043 1-04-val-3133[oze
agLf2e| 2 b aal D) agll uH HHl 6 (113 I5z€) 1-04-v41-4144 T4
agl| e | 2 1 | aalL agr] uH ¥H| 0L [ lveel z-vag-val-1143fpzg
agl|zie | 2 | jasaL agl| uH|  uH| o) b lezel6-3a-var-d134lgzg
agLize| z } | aglL agl| uH|[  uH| o) [ [zzel s-4aMO ¥ €-¥auOVAI-a144[z2e
aalj e L l aglL o agl] ud HH| 1 i l1zel 1-Nov-va1-3133()Zg
agi) s | £ | |aaL agl| uH|  uH| o) L lozeT91 N¥HL 1-00v-va1-3133j0z¢
aglrize | 2 I 1 aaL 9 aglf uH ¥H| 6 0l Isiel e-ov-va1-4144lg1¢
agijzie| 2 } | agL agl] ¥H|  uH| ¢ v _[sielo nuHL t-vav-vai-a13afgre
agLi2'e| 2 } agl agl| uH dH! 0) 11 [21el -av-v4L-4134[7 | ¢
aglLi e | 2 } | aglL agl| ¥H| uH| 0} 13 1 vdauvaa-dL4a]L 7
agLi2ie| 2 1 (asalL Y] agl| ¥H| uH| v | ¥ l1¥l 1s3L 30al}
agrjze| .2 } (aalL Y aglj uH| uH| ) vl lov] Ls3L WiI0¥IWWOS ® 300[0%
agL| 2'e | 2 | |aa1 3} agl] uH| ud| ¢ g l6e] vINIWNOS % 300 6g
agLr{2e| 2 I | agL agl| ¥H| uH| ¢ v [80eT ¥¥310NN ¥34002|g0¢
agL|zle | 2 | |agL agl| ¥4 uH[ ¢ I 120611 53410 193A V0|7 08
agif'e| 2 I jagL agl] ¥H}  uH| 9 gl I 3Lsymsisl]
uojjeAlasay piojuey
Selbelee [ze|1e oz SZlvzileejzee| veele (V) | moN | Lino VdSl
Solisiiejoeley) eouelioped Safispeloeleyy fesjwsyg 3 jeolshug uojjeso adA| dnoig olWieN |an4 aldNs

Sjuswialjnbay uolieoliueg - NS 300

A-5



OHL _pmﬂ

L i 08 | o8l 3
oaL| e | Ml oal H aaL| o] wL | F Tece] L=anvnia Tl i-eiad
oL LE | i b |0aL - 0aL| = [TH Trail 4303 1and 3000 1Al
oAl Le | i [ LETVRED THET b W30 TAM WIS e
oL | Le| i b | oAl H [T IREDT gk | 9k Tesed wlBaln 1N ACIREIK b-2ad
TS & b | mEL| H =1 RECD T Fi TS wELA i IFHB3
oL L't | & b | @8l o N IEED L ETE T ] VI IFHES P g
gaL| | i [T H @EL| T3k A [T IEE] WA 1 HEE (A
Q8L L'C | & I | OEL o gaL| el g 1 e I [T
oadffel £ | b |0\l ‘ol | R T T SOAVDIAM 158 £ 4
gaLfie | &£ | m| ¢ |asi]| H QL | =T T TEcE] & N 4 i |1
QaLf it | 4 b |0\l o [l 11 TR 7! Tosel vin-#m 53
o8l e | 4 I | aalL o aaL ﬁ.._m_..m_m_ 3 Pl Fored v 1w
o8L|£e | L b_| 08l H gaL| e ] v | ¥ Tostlawd 1and Wi am i-wai
oaL| e | L R M| oel | e L | v Tirtd 3 13N WM 1883 || bE
oL de | 4 b | OdaL ] aglL .u..___ﬂ.i__ K ¥
0L LE | L (T ] oaL| i v | rl
ofL g | J i | oAl 1T oL | || g "

TEHT

gaLl|de [ 1 [T AL eHl  wHl £b | £i
oAl LE | L aaL oaLl ed| wHl £k | &
geLl LT [ L LT oaL| =] W] &1 1 vl tsad vainl 5 1E
oaL Le| & b |oaL — - aaLl i en| £F ] Tacl IRTY) WaiBL |y e
aEL| e | 2 I | oaL ol | | oAl wHl B T8l T3 BOLOVaH Bewa T10KE |38
Qe £e | L m | aEL o | 4| aalL Bl b L6l 13nd BoLow3s Bawd IomME[1E
QEL| L | 4 M| I | OEL aaL| =] | g ¥ LG8l I THOD v LECIDRIHAIHE [R5 L
OBL| LB ] & b | oL 9 oak| =4 =] @ | % Terel A 19 1 1B0GONddING [T L5
QEL| LE | 4 T - 1 | osa| wa] il g + TLieTieawin ENG[L | E
geL| e | J i | aaL i) opL wH] @k g g 1l feaoais) kovan tHica|z LE
Qe Ie | i M| 4 | OEL 9 OBl wH|  EH] ) 3 A FEIETETT T
aall e i M L (oail | e FENIEDEEI 1 H__.._._._E.H_u::_hl.;
LENFEAE [ 0 d 0BL| k| W[ g T 1A TS IANGD UARIEE L
ALl g | L | L _laaL 3] d| gl uH| uH| § k] T30 THISHIRND R [ZEL
5% T__. g LEEL Ve | oz |s¢ ke |EE |seel beelve  [iwle ]| wepd | L] wdgl
| SRy ety BRI |RWel § |oxaly uogeor) | aak) deosh] SLSN By QLS

A-6



aal|ze | 2 M|} |aal 9 agli 13N 18N ¥ g [28€] dvHOS NANYD|/8E
agLjze| L M} |aal agl} BN Janil ¢ v RZTAxvyos[zz
aalLjze| L M 4+ | aalL 9 agl| =N maN| ¢ [ lozl wgloz
agaLlze]| 2 } | aal agl| N ENg z) ¢l Toce] (ANvINuR9) I-u38]oge
agrie| 2 } | aal =T IREN BREXI B v 61l Z1-a aoalgl
aaljze| 2 M | |aal agal{ sus| man| 9 9 ToiTuLvial
aglrj2e| L M} aal aglj s¥sf 13N} 9 9 st yiviG)
agl| e | L M| } |aal aal| sus| 3Nl 9 9 il aLvlpt
aglrlzie | 2 ml 1y aal qal| sus] 1Nl 9 9 [z3] MYV SN0/ YEZ |
agll e | 2 Ml 1+ | aaL agl| sus| 1Nl 9 9 [Le1 1 MUY AWHAO/INYY] L L
agalL|le| 2 Ml L | agal agl] sus| Jani| 9 9 04} 17 1 MHVIN JWHAO/4WNY [0 L
agLl2e| L M| L | adal qgl| sus] 1anif 9 9 [6] t Yuvin JNd20/3WaY 6
agaljzsze| £ M} |aal agi| sus| 13N 9 9} lol Jwuv(g
agLjze| L M|} 1dgL 9 agt| BNl ANl ¢ ] [o] z-39v) ¥ddv|g
agal|ze| L M| L | aal qagll 13N 13N gL £l 1|y
qe bupasujbu3 jeuopeN oyep|
agijze| 2 I 1agL ag.i| BNgjmany| ot L lase] sNId 13n4 Mn/sn|oge
agilzie | 2 1 |aalL agl| EnmTRY] 91 9} [a9el NS dvuos nyL|goe
aglil 2ie | 2 1 | agl agl| BN 1 ¢l [02€] M-INY (QLS) VOINL|0LE
agil2zie| 2 ml v [ast agl| ANnimTN g1 el fssel m-INV (aLS) voriLlgge
agli|zle| 2 ml v [aglL agy| ENnimEN] z1 ¢l [vsel m-INV (d14) voruLlpge
agi| 2e | 2 M1 aaL agal| EnjmwRN z) ¢l Tesel M-INY (din4) voruLlgge
agliie| 2 } | agL agy| EnmTaN] ¢ 2 [zez] ¥aANA LY3NL[ZEZ
agli|le| ¢ } (adgl aal| aNn[mTRY| o1 [ [20¢] "Ovd AL34YS JOOTWNIGOS |/ 9E
agrize| 2 } (agl aal| anmT Y o1 b [zsel "OV4 AL3AVS JOOTWNIAOS[ZGE
agl| 2ze | 2 1 lagl agay| ENnm-Y 91 9l [69€] 13n4 SNOINVTI3OSIN|GOE
aalrize| 2 } agl agl| EnmTHY] 91 9l logel 1an4 snoaNvII3osn|goe
agi| e | 2 1 |asl aql| an| w01 b freel1and snoanvI13osm|Lge
agll2'e | 2 M v |asL agl| animHY| o1 9l losel 13n4 snoanv1130sinfoge
agL| 2ie | 2 + |aaL aglL| ENm Y] o1 [ [6vel sLN3WIIIEX3 3AIXO 4L44[aYE
agallzel 2 1 | agl Y] aqal| anfmN gy ' [evel "43dX3 13N WVLIW 4144]8p€
agiizie| 2 1 | aaL 9 aglL} ENImEN] 6 oL [2v€] "43dX3 13nd 3QI18Y¥VD 4134/ ¢
agLize| 2L L _|agL Y] aglL| aNnjmHN] 1 vi [59€] L3MNVIA WVIaVY -H83]{508
GE | vE ] €€ | 2E€ [ 1€ |92 jGC bvelec|ecel Leelle () | m 1140] VdS1
sofjsiiajorley) aguelioued sofjs|iejoeley) [eojwsy) B |eoisiyd uopeooy | adAy dnoig aweN |sng aiiNS

A-7



agi|2e | 2 M| | |agL asg.ij 13Nl EN g Sl 151 IVAVN]L G}
agl|zie | 2 M| I (a@dalL agal| an| 1an| g gl losi] WvAwN|oG L
agl| 2'¢| 2 M L | aal agl| sus| 1an| 9 9 lev1) Gavn) wunwleyi
agl|z'c| 2 M| } |qaaL agyl sus] 13N 9 9 Lip i (avn) wann]Ly)
agLy| e | 2 M| L |aal ) agai| =Nn| BNl v g lo6€] dvHOS IdvW]06€ |
aall e | 2 M L lasal [>) (TR IRENT BREDY] K g Is6e] dva0s INV1009 40 SS01|G6¢
agl|z'e | 2 M 1 adlL 9 adl| 13NiF NI g S loziljoz)
adil2'e | 2 M v {aal agl| an| an| g v [T PP OOREERGaIvN®s3001 |62 |
aal{zie| 2 M L [aal > = T EN BREDT ) [ Ivee) dvy0s aoy aval Lo01|peg
agal| 2ie | 2 M+ [agl agl| an| EN] g v [821] 3INAOW 13N4 ¥3NYOD 1401|182
agirfzie| 2 M|} |aaL agl| an| aENf g b [221] 31naoW13an4 ¥3IN3D 140722)
agl| e | 2 Ml + |ast [3) aglr| 13N 1aEN| ¢ q leeel dvaos (1-d3-d7) L107{g6e
agalL|lie| 2 M L |ast b} ENENIRENI K g [z6€] dvai0s (31) $103433 NOILVIQvEXi|Z6E
agL|ze| 2 M| | jaal 9 adl) S¥s| 13Nl| ¢ ] lzo1 ¥a4dH[zoL
qgl| e L M| agi ) adl] s¥s| ANl ¢ 9 l1o1] ¥aan[L01
agijzze| 2 M| } |asL agl| =N 1aN] ot m l16e] dva0s (AvmyON) N3aTvH|16€
aal|ie| L M| | |agL 9 agai| =N BN g ) . losel NosNIgoy ‘g ‘H|06¢
lagl| 2 | 2 M| |} |agl 9 aglrl B3N] ENy g g [veel (dvy0s) NOSNIgoY '8 'H|pge
agall2ie | 2 M{ + | agl >) agl| kBN ENn| ¢ S lesel (saoy) NOsNIgoY ‘g Higgg
QgL e | 2 M| L |agl agl] @] EN| g v fzacl (A1BW3SSY) NOSNIBOY '8 ‘H|zgE
agll 2e | 2 Ml L | aaL agl! 13N 1an] 9y 9l feel su3Ld ¥13o]ge
aglj e | 2 M| | |agaL adlf 13N 1aNi 9) 9} [s6l $13113d 340966
agll| ze | 2 ml 4+ | aal > agr] BN aN] ¢ [ Iv6l NvO 3409[p6
agyf2ie] 2 M| | |agl [5 R NRENI BRE I ] g l68€l dv0s (09) IONYLONANOD dvO|68¢
agL|ze| 2 I [aal D) 2 CEIIRETYIIREDT G 8 lselunsi|cg
agi| 2ie | 2 v | aal Y] agy| anj aENg vl vl loz] 13NV Liwyad |02
agi|2'e | ‘2 M| | | a8l agi| 3N] 1EN| Z ¢ leol 2 8 1 3400 IWY34[69
agif2e | 2 M| } [aaL Y LENMEN KT ED [ssTi-usalgs
agi| e | ¢ M |} |aaL Y] agL| BNL MEN| b | vl -Ivsli-usalyg
agl| e | 2 M} [aaL Y] EINIRENERENIIETIED lagl (1531 9-INV) I-HE3{gg
aall e | 2 m| 1 | aaL ) “agi|[an] TN g S [8g€] dvuos N3as3Najgge
agLze | 2 M L [aaL | aai] an] 3Nl g [ lvInzasavaly
agl|2e| 2 1 | aal ENVIEEN REDD B ¥ levl Loualey
agL|Zzie| 1 M| 1+ [asaL 9 d| aai[ sus| an] 1 [selu3ia 38oo|ge
agll zie 1 M| agalL [T RENTIRENI B v Ivel (v00S) IINNVA LNDILOINNOD|pE
gejvelee [ee| 1e oz iselvelezlezelveelie [(wvmon [ Luolvdst N
Sojisiiejoeiey) aduewloped Soljsusjorieyd |edjways g |eoishud uo)eoo) adA| dnoig aweN {en4y QI4NS

A-8



agiize| 2 M| |}V |aggL agl| an| 1ani} oL | e [soz] (awxo) 03ds|g0z
aglj e | L M| } |agal (oL TR IRECT REDT BEAY el leozl (S1INN S) dVYNS|0Z
aaljze| 2 M| | |agal (ST IREN] IREDT IR sl leozl (SLINN +1) dYNS{Z0Z
asi|ze] 2 M | |agl 9 aglLf ani| ani| e 9 liozlvi-ws|ioz
aglj2'e | 2 | lagl [« TR IRELTIIREDI Y Z) [22€] A° 197438 ¥EMT LYOddIHS [22E
agljze| 2 | agl [T IRETREL Y Z) 1126 AT* 101438 HOMT LYOddIHS |} /€
agl|2e| 2 M| |} |qagL agl] BN| 3N ¢ v lo11 25-20-4Md L4OJONIddIHS |06 |
agl| s | 2 ml 1 |asiL =T} IREL BREDT RS v [561] 1S-20-HMd LYOJONIddIHS |56
agal| z'e | 2 M L |agl TR IREN BRENT B v [v61] pS-10-HMd LHOJONIdJIHS [V6 |
agij e | 2 I | a8l agl| 7N 1ENf L losel 0335 ¥EMT L1HOJONIdIHS [08E
agirfze| 2 } | agl agli] BN| EN| 1y Zi [62€] dvHOS M1 LYOJONIddIHS |62 €
agir{ze| 2 I | adl [T IREDRECTII 145 [8€] dv¥0S S ¥AMT LHOJONIdAIHS g/ ¢
agLjzie| 2 } | aalL adg.L| B3N] aEN| F 122€] dv¥OS ¥ HEMT LHOJONIdAINS [ZZ¢
agilzie | 2 \ | aalL L TR IREDT IRET Y Zl [92€] N11118 YBMT LHOJONIddIHS [0/ €
agall e | 2 V1 | aaL agy| 3N EN| 1y L ISLel 1t 1178 ¥8MT LYOdONIddIHS |G/ €
agL|zie| 2 | jaal aal| Bnf ENg 1y Zl [v2eT1 I8 ¥8MT LYOJONIdIHS [y 2 €
agli2'e | 2 } | asi agyr| BNy EaN] i leLe] dVHOS 8 HGMT LHOJONIddIHS[g /¢
aqgl!l 2'e | 2 M| 1 |aal 5 agt| =N aN] ¢ S Ivov] dvaos ads|poy
agiize| 2 M } |agl 9 ag.l| 1EN} ENI| g leor] dviOs{eop
agLize| 2 M L |asal o T IREY REN ) g [eobT dvaios NoLXvS[ZoY
aall2'e| 2 M| + | aal [5) agl| BN EN] v S [1ov) dvaos via|Loy
agyfzie | 2 Ml L |aal ) [T IRE BRENTI K g l18el sa0Y 48d 03 v4 InaIs3b[Lg¢
agll| zie | 2 M 4+ [aalL ) =T IREDT RET B g Iv2tl 0v44ng - wvisndlyz
agl|zs | 2 M| | |as1L >} agl| Bnf Nl g g - [0y} dv¥9s WOL108 HOVA4 |00
agr| el 2 v | aal 9 o) adi| | an] e 8 iz1lz 3¥oowoLloa Hovad[i 7}
agLrj e | 2 } agl] ld| o o] agl| BN| EN 6 6 loz1]'V 3M0o WolL08 HOVAd |0/ |
agalL|zie| 2 1 | qaL 9 [} agl| BN 1anl e 6 1691 | 30D WOL108 HOV3d|69}
agij z'e | 2 Ml L | aglL 9 agl] BN aNf g [ logel (saoy) wo1108 HOV3d[oge
agll lie | 2z M|+ |agl aglif 3N EN| g v (seel (A7@W3SSY) WOL108 HOV3d[Gge
agyliz'e | 2 M LV |agal F5) agi| aNn| EN| ¢ [ l66¢€] dvu0S Wodl66¢
agli{2ie| 2 Ml } |agalL 9 asgi} ENg EN] ¢ [ leeel dvuos J8d[g6E
agalrizle | 2 M| + |aglL . =10 IREDT RECTI B [ (29113300 ¥3ARIQ 384791
agl| z'e | 2 M| L | agL (=T REDT REDT B [ I991] ¥3aNIdH1Vd|g9}
agl| e | 2 M| | |asL o agi| sus| aN| ¢ 9 lioiTuuo]1 91
agr|2ie | 2 M L | aal >} agil anf 1an] g g l26€] dv9S NVULdO]/6€
selvelee |zelte oz |selvelez]|eeel1ee [ X4 (Vv ] moN | Liyo]vdsL
SO|jsiisjorIRYD SOUBWIONS Y Sojjsiiajorleyg jeojway) 9 jeoisAyd uo|}eo0} adA} dnoig oweN fend aldNs

A-9



I EEE T ED e ] 11 b3 e
8l iD m ¥ | & Teal Virid S60H vo |56
RETT ] ] __m_m_..ﬂ,..i:.._m
e A00-een
=l AE| &L 1% ezl v |eeL
L
musEds [Ramy
B L [] T e e ST
9 gus| Wi g [ o] GEE) 15300 v
] guE| Wl q T w0 L8300 M
[T Tl s g [
[T .m-____ T g ]
Ll T W g | #
L. T
INEN _
A —. 13| Enl| § ¥ T EREET T
i 1 Tan| | | @ m___.._l_..ﬂ._m_m_ut_w.._mﬁ
i I N D w_ .ﬂ_ ] ] ez ROLERIEWAN, 50 AN LT
A k RE DS ¥ [6aF] Lkicd A} 4
L 1 ML I oaL| am| @ gk | cl Tvoe] 10 LB VERSIL W4T
i Mk ._ur._ ._H_._ I | Bk lsezl el voedl |geT
i Mk 13k Ew| gL [ E ezl lmel vesall |5e2
3 o e =l g | s (T TR 133
i M| b [} | | oaL[ am] Tawl ¢ g feczlwiraunL
i M| b o EDREIN ] InEr] GIHRI0 FH0D TINL
4| | 2] RETBRETI N 5 (R ETTm tnm:_“hmﬂ
11 i MO [ Ew| 1am| ¥ | 6 Bl awains w1
L Mk 0 ENETN [ Eﬂtﬁ,ﬁﬁmmmm
3 | EE | FE | B'E il | mon | inan] wes)
SIS UIRNIET GoUBRUD| g S5 DRI D RO B uEsey | odh] ncap] gy ng s

A-10



A-11

agi) e | 2 I lqagl . ] asglj 3N Nvs] ) i Ibzyl £1-0 "dX3 1LY Q3XIN INd [Py
agl|z'e| 2 b | agl Yy agl] BN Nvs| p ¥l [ezp] 01-0"dX3 1.LYW QIXIN INd[S 2y
agr/ e | 2 RN aglr| aN| Nvs| 91 | 9} lozvl eNdlozy
agijle| 2 } |aagl agl| sus| nvs| 91 | 93 [zev]71and ¥dN|z ey
aal| z'e | 2 1 |agaL agl] sus| nvs| g1 9] 11251 (3400 Man) wuoV| | zp
»uoaa._gw._ feuojjen ejpueg

asij2e| 2 M | [adgL aal| sus| w¥o| 9 9 lozzlvand usifozz
agi| zle | 2 | |aalL ) agl| BN wuol ¢ g lzivl ANS av10 ¥z B 1SSz 1
aegl| l'e | L l {aglL D) o) agl| 13N| ¥¥ol g 8 [902] 15317 3805 WO1.108 Hovad 902
aglL| e 2 I |[aaL qgl| sus| uuo[ g ] Is91113n4 ¥¥olggy
laal| Zic L } | aaL agl| anf wuo| 9 9l i6¢1] 1vs 13n4 3usWpg |
agij e | 2 } | agL aaif 3N ¥do| g} 9l leet] L17vs Hsn1d 3usinfge |
agL| e | 2 I |agl agl| sus| wyo| 93 9l [ewl(nd) S1394VL zh Muvn g} b
agLile| 2 M | |qdlL ) agl] sys| wyoj ¢ g leot WiaH[eoL
ENRW } | aglL P3) adgl| sus| wyol ¢ g [ie]13n3 ¥oLovay usa(} ¢

asijzie| 2 v [ qggL 9 aal| sus| wwol ¢ ) lLip] INs avio Wmv]L Ly

A1ojei0qeT feuoneN abpjy yeo

agiize| 2 M| V |qalL ag.ij 1aN 30| ¢} €1 lz9z) vA (aLs) voiy 1]z gz
aaL|zZle | 2 M 1V |agl agl| 13nf ANGBI e ey logzl sosn la1s) voruL|ogz
LENPAEN M| | |agaL agl| anf ANa| ¢y ¢l Ipszl 84v NVvT13190IW (G1S) voraL vS2
agLjize i 2 M| }V |aglL agi| an| d TRIEKD lzszl vo (aLs) vonillzgz
agl| e | 2 M 1 [aal agl| 1ani| ONGBL ¢ el liszl moaTaLs) voul[j gz
aglzie| 2 M| | [agl aal| an| NGB} ¢ | €3 losz) 19u4v (a1s) vorlfogz
aglis'e | 2 M| |} (agl agdt] 1an| UNGBL 7z, ¢l [01¥] (43MOd HOIH) vORIL|g 1 ¢
agr| e | 2 M} |aslL agl]| = WNE8 zy [ ¢) levzl vo (dnd) voruLlgpz
agal| zle | 2 M 1+ [aal agl| an| ING8[ z, T ¢) l6or] (43m0Od MOT LGH) volILg0p
agl|ze | 2 MV |aglL ag.i| 1ani| ONG8[ ¢ el lgez] yuuv (ANOD) vorul[gez
aglj2'e| 2 } |agl 9 ag.if 1an| ANag g S lezelznlfgzz
agL| ¢ | L I |agl agl| an| dNes[ ¢ 'Y G EENGERIED
asijze| 2 M |} |aal L) agi| sus £ ] lrsiusen]pg
aaiizse| 2 M| | lagl agl] sus| NGB g 9 v lelu1IN3D)16

selbvejee jecel Le [oz Seveleecieeelvezliz W)y | NN Lo YdS.L

Solisjejoerey) esueuLIope | SoislsjorIeYD [e0jWaYD 3 {eolsAyd uoj}esoT] adA| dnois 8leN jang aliNS




agd| 2e] 2 M L |aaL Y agi) 1N susl v | 41 [15) (z NvO) i-ug3j2 6
agr|2ie| 2 M| L [ agal Y] aqall 3m| sus| vi 142 [os] (+ NvO) I-u83[95
agal| zie | 2 M L | aalL agal| an| sus| L | 2z lev] (N3W) dvuos Naas3ualsy
aglj e | 2 M| | |agaL agl| AN sus] 1y 2l lov] (naw) N3asaualoy
agll e | 2 MV |aad agad} 3| sus] oL | 91 lsv] (n37) Naasaualgy
agaLl e | 2 M L+ | aal agl} 3| sus] 11 i Iyl (nan) N3as3ualpy
agil2zie | 2 MV | aglL agl| an| sus| g ] [2€113n3 ¥iND|LE
aayl| 2e | 2 M L jagl [>) aglf 13N sus| g S leel saoy nanvolze
agl| 2ze | 2 M 1 [aaL P>) agl| an| sus] g [ leel s3031d nanvolge
agl| 2zie | 2 My lagl agl| 13n| sus| o1 [ [81} dvdOS XOOUM 8 H0008Va[g|
agL{ze| 2 M| | [adgl agLlj sus| sus| 9 9 {Lusavlsy
agL{zs| 2 M} aglL agLl| sus| sus| 9 9 [s] FINv]g
3)IS I8ARY YeuueAeg
agL|ze | 2 } | aal agl| 13Nl Nvs| 9} 9l [zzvl L yvLs XOW INd[ZZ Y
agirize| 2 I | agaL aal| 3N nvs| o) L loevI 0 ¥V1S XOW INd[och
aglrf2ze| 2 } | agl agll 13N Nvs| ol T [Sevl S HV.LS XOW INd|SEY
agllzie | 2 v | gatL aqlf 3Nl Nvs| ol 1 Ivevly vvls Xow INd[ped
agilze| 2 I | agL agl| 3Nl Nvs| o1 1 [eev) € ¥vLS XOW INd[EE Y
aailzie | 2 | agl agal| 3m] nNvs| 93 9l l61¥] 2502 SNId XOW INd |6 L
aad| zie | 2 1 | agl aal| 3| ~vs| 91 9] [81¥] 2504 SL3113d XOW INd (g} ¥
agall 2¢e| 2 v | agal agl| BN Nvs| o1 1 [£1%) 2502 13N XOW IND|/ L b
aailze | 2 1 |agL agal| 3| Nvs] 91 gl [o1v] 5502 13N 4 XOW ING|Q L b
adgl| e | 2 v | agl [>) agl| BN Nvs| ¢ ] ISl 13nd Xow INd|G L
adgi|2e| 2 I | aaL aal] 13N Nvs| 9 9} [vivp] 13N3 XOW INd[p L
aall 2ze | 2 } | agL >} agal| =N] Nvs| ¢ g [eev) €-000°dX3 1.LVYW Q3XIN INd[ZEY
agyrl e | 2z 1 | agl 9 agll 13Nl nvs| ¢ [ [1ev] 2-00Q'dX3 1.LYW G3IXIN INA[LEp
agl| zie | 2 1 [ aalL ) agl| N Nvs| ¢ g loev] 1-00Q'dX3 1.LVW Q3XIN INA [0S
agrL|ze| 2 } ad.l d agal 1IN Nvs| ) vl [62¥) 6-Q "dX3 LYW Q3XIN INd|6Z
aatl e | 2 } [aaL Y] aglL| AN Nvs| v vi Iszv] 9-0 "dX3 1.LVW Q3XIN INd[8Z Y
agL| 2'e | 2z v | agl Y] agl| =N nvs| v Vi [2ev] 5-Q "dX3 1.LYW Q3XIN INd[/2F
agl| 2'e | 2 } | aaL o agl| 1BNi] Nvs| ¢ Vi lozvl¥-a "dx3 1.LvW G3XIW IND[oZ Y
agirl| zie | 2 1 | agl Y] agi| BN Nvs| gy vi Iszv] 2-G "dX3 1.LVW Q3XIN ING[GZ Y
seivelee leelle oz iselvziez]eeel tzezliz J(vv ] mon | Liofvdst
Soljsiiejoeieyd sduewllojad soljslisjoeliey) |eojuayn @ _mo_m>zm Uoljesonn] ma>.._. Q:O._O JQWEeN [en4 QIANS

A-12



agifze | 2 M| L |aal agl| sus| sus| gy 9| Irz11 S1394VL N-NON dNmiipzL
agl| e | 2 M I |aal aglL| sus| sus| g 9 leziluinrlez)
agij e | 2 M| I |qgdaL o) d| agaL| BN sus| I tozil (n371's3anL) uLoMRjozt
agLj2e | 2 M| V [aslL [>) d| agl] 13N .sus| b Is1 1) (na saanL) u1omH(g1 |
agri e | 2 M| L |agl ) ‘d| agL| 3N sus| } Ir1H(n37 son1s) yLomH[p 1 |
agLj e | 2 M 1 |aalL 9 d| agL| an| sus| 1 ls1il(na sonis) uiomn|gL |
adgl| e | ¢ M| | |agl]| 1d agl| an| sus| z z 19411 (N3H avuDs) ¥1OMH|g| |
aglrjze| 2 M| L jagL 9 d} a1 1an| sus| } (211]{n371 NYD dva0S) WIOMH|Z 1}
agL|z'e| 2 M} | agl b) d| agl| an| sus| ) 1 Is1 1) (na sNvO) ¥LoMH[G L}
agijzie| 2 M } |aal 9 d| agal| 1an| sus| ) } let11{n313aix0 NVOY NLOMH[E L L
asyr| zie | 2 M|V |aalL [5) d| gdi]| 13N| sus) } 12111 (N3TNVO) wioMH[Z 1}
aaljze| 2 M } |agal agl| 3N| sus| ¢ v [+111(na 3aixo s31aNna) d1omA|L 1}
agal| 2ie| 2 M| } | aal 5 dj agl| 13N sus| ) lot/I{na s31anNng) a1omH|g 1 1
agl| e | 2 M 1+ | agl aal| 8N|  sus| o} 9l looi] (A18W3sSV) 41OMH[90}
aglijz'e| 2 M| } |adl [>) d| agL| B3N] sus| ) } l6011 (31 Aawassv) y15MH[GO 1
agl|z'e| 2 M| } |agl| 1d agl] 1BN| sus| g z (8011 (n3H AIWISSY) 4 1OMH |80}
agijze| L M| I | qgal O d] agl| EAn| sus| ) 1201] (na Anawassv) 4LoMH |70}
agL| 2fe | £ M| LV |agL 9 agr| N[ sus| ¢ g Iso1T (anv) 38 1H|g01
aat| 2ie | 2 M| L |agl aal| AN sus| g} 1 t66] NOSNIgOY "8 'H[66
asil|2e]| 2 M|}V [aal agl] sus| sus| g 9 loveT 1-uuolopy
agLjze| L M| | |adal [5) agalr| BN sus| ¢ g les] (dvy0s) 3400[cH
agljie| 2 M| I |agal agl| 13N sus| 91 9l Iz6l (NvD) 3409]z6
adgli e | 2 M| L |aaL aglL| 13N} sus| 93 91 {16 (A18wassv) 340916
aal| 2ie | 2 M|+ | aaL agl| sus| sus| g9 9 [261HO31 40 1SNI Vo8
qalL| zle | 2z Ml 1+ [aal qagi]| sus| sus| ¢ [} [82] 431134 Wou 4 NOI3YO4[g,
aglrfze| 2 M|} agi aglj 13N sus| 143 Isal ¥y3fgg
agl| e /4 M agl agl) 13N sus| g 1) l29)1-ud3]7 0
asif2ie| 2 M| | ladglL agi| 3N sus| o1 1l (191 (1-301x0) ume3|g
agsl|le]| L M+ Jasl agl| aNi| sus| ¢ s Ipol (3aixo) umasafpg
qaljle| 2 M| | |agaL qgl| 3N sus| g v lool (nN) yma3jog
agl| e | 2 M| V |aalL agL| 13N} sus| ¢ v leal (n3w) ymaaeg
agiylie| 2 M| | |qal agl| 13Ny sus| g [ Isel (n37) umea|go
aglLi2ic | 2 Ml Vv |aalL aglr| 3Nl sus| g [’} lzol (n@) umaafzg
agl| e | 2 M | |qsl agyf Nl sus| ¢ v .losl (w0} umeapg
agye| 2'e | 2 M} [asl [>) d| aglL| sus| sus| 1 lger] S130uvL I-ua3|gey
selvejee jeeive |oe [cszlveleelzee veelve [y MON 1 Li1¥Df vdSL o
SojjsliajoRiey ) eoueWIOUS solsieloeIRYY feoiUBYD 9 jeoisAud Uoleo07 adAj dnoig aweN [an4 QidNS

A-13



Irzzl Z13ouYL By

lezzl 813EHYL SuGlErE

lEtEl JNvE 135HYL Gab

lizzl 1and wawe susli oz

lozz] Tand wane sus oz

(12T i waniea BuE

lEi2] Tand wanwa suBjaLE
6121 Tand wanwea susleiz
¥4

loid susalz

=

Bt ) shval JHE[GLE

EI5|EI5|5|5|55|5|5| 88

Tr it Tnwal e (vl

= IETE I

L3NNI 1A LSDSDNIdHINE |G

LIS D

IRk 538N HOLKVE [ai L

=TS

lia] crvbors NOLEWE (1)

D D

lsal srd MOWEVE [

P e [ e o [ | [ [P
|

EL S

gl e ST NOLYYE

A-14

IEgal {1 SHVD) HOLYYE

Feail 1aNaEEYs ROLWE

lirtw] i o)) MEEVE ki

[er v Brerd mkiaws

S EES T

zz=z=zzzzzzzzEe

IBzel sHE

& e le e 2|2

lcadl T sanomna secleag

=

Truil %51 5310MNE) SEC [ba )

lzail i1 530MNEY 5

fe 1 30060 O3 TR0 05 |

Tes I Tnasit ALW1E GHOlig)

EEEEEEEE

1-1-—rrr-——-—rrr—n-—-—rp_—-—l—_
el ol ol L L b L o E £ £ £ o o 3 feed S £ B BRG]

el walign

|
I-hl-l-r-hhhr-r-r-r-r-r-r-lr-.-

L]
-

e\ TEaams BA[PEL

lzzz

s ¢ mottag —

S| G|S 1D EUBLLIE

2
&

il owifper |

Bulioy png FER




agLrj2'e | 2 M{ |} |agl ag.i| 13N AINn| gL el [ovz) T1aNY00 (aLs) voiul|ape
agalj e | 2 M| } |agal agr] 1EN| AINN| g3 €l Ibazl aNIAYI-YO (a1s) voruL pge
agifze| 2 M L [aaL (ENENRELETE EY level nsm (dnd) voriLigyz
agirize! 2 M| } |agl ag.lj 13N ANN] Z) el [zb2l NISNODSIM 40 n {dnd) voraLlzie
agifz2'e| 2 M| |} |gdal adl| 13N AINN| 2} €l vzl way svxal (dnd) voiuLli yz
agl| e | 2 M| 1} |aalL aal| EN ANN| Zi [} lovzl nso (dn3) vorul|ope
agLr e | 2 M| } |qaaL agali 3N AINnl g [ ler¥l 1 40 n (wo13) voruLlgyy
agijze| 2 M| } JadL agi| BNl ANn| gL €l [z9z] NISNOOSIM 40 n (ANOD) VoL [ggg
agliz'e| 2 M| } |agl agi| 1an| annf gL el l2s21 Wwev svxaL (ANOD) vORiL|/GZ
aaljiie| 2 M| } |agl agij 13N aNnf €1 el losbl nsm (ANOD) voruL oSy
agL| 2e | 2 M L |aal agli| 13N ANn| g} ¢l {evp] 1 40 n (WNY) voluL | pp
agi|ze| L M|} [aalL agl[ sus| ANn| 2 9 lisiTosnid|igL
agL|zie| 2 M| | |agl Qgi] sus| ANN| g 9 (2L ALISU3AING 3NaNNA[7 7]
agij2e| 2 M| } |agal aglj sus| Ann| g ) [82111S-41N-ALISH3AINN 3nCYNd 8/l
aglilz'e | 2 M|} jadal agl] 1an| annj ¢ g (9211 OV44N8-ANNS-UVISTN |9/ |
agl|zie] 2 M I |aal agli| 1aN| ANnf g v [S21]°'AINN 3LV1S ON-3VISINd[S5/ )
QgL 2ie| £ M| } |qdal adgl| sus| ANn| g 1 les11(n37) 3Lvis OIHO[gSL
agly| z's | 2 M VL | agl agl| sus| Ann| o 9 Iy 1] (IS-uLi) YanWfpp
agLize| 2 M| ) aglL adl] sus| AINNl 9 9 lsel] Lnfgel
agallzie| 2 M| } |aal agl] sus| ANN| g J) lzz1] 1nvNoOYY (N31) 3LVLS YMOIZZ]
aai|ze | 2 M| + [agl agli| sus| annf 9 9 lizi] LnvNOSuY (n3H) 31vis vmol|i 2]
agijze| 2 M| } |aaL agl} sus| ANn| g l lae] 1I5-41W) HO3L 40 1SNI Vo lgg
lojoeay yaieasay >~_P_0>_:D
agLr|z'e| 2 M L | aal adi| 13Ny sus| g v Ieezl (031 s31aNN8) Ymen|egz
agl|zie | 2 Ml aglL agl| 13N sus| ¢ v Ivaz] (naw 37aNns) ¥menfyaz
agl| zie | 2 M|} aglL agl) 13N sus| ¢ 12 [zezl (n3H 310NNB) YMEA[ZgE
agl|ze | 2 M 1 |agl agl| sus| sus| 9o 1 l622] vINIDWIA 40 AINN[6 72
agL{ze| 1 M }V |agL aglL| sus| sus| 2 9 loze] NYOIHOIW 40 AINN|972
agr|2ze| 2 M+ |agl adl] sus| sus| ¢ ] fevbl (nan) wunnizyy
agl|le| 2 M|} agl df Qgl] sus} sus] } [sp] yuL|Gpp
agL| Z'e | 2 M} |aal agl| sus| sus| o 9 loze] (z s310Nn8) oNuaLs|9ze
aglLize| 2 M[ | | a8l agl] sus| sus| ¢ [ Iszel (1 s31aNN\) oNNaLs[gzE
selveleeleel 1eJoelselvelezlezz veeliz (W)y | moN | Li8o] vds1
Sojisejoriey) souBWIONa | Salisisjoeieyg (eajay) @ |eojshyg uo|jeoo adA| dnoio awepN fang aliNg

A-15



agL|2ie | 2 M| | [aaL agl| 1aN| daam| g [ lzst] vNNI© '3 Lu3a0u]zg )
agai|ze | 2L M L jagl agi| "aNi doAam| g ¥ loe} 4-duafoe
asi| e | 2 M | |aaL agi| BNl daam| o1 | 11 l62] a3-dualez
agyfz'e| ¢ M L [aaL agl| 13N daam] g v l6z] 03-dualgz
agL|ze| £ M} [aaL agl| 1EN|daam) g 14 liz)3-dual)g
agl|zle| 2 M 1+ |aaL aglL| 3N damm] ¢ v {0zl za-dualoz
agl|ze | 2 M| }+ |aaL agl| 13n] daam| ¢ v lszl 1a-dualez
agilz's | 2 M 1 [aaL agL| 1anfdoam]| g ¥ vzl 9-dualpe
agr|2e| 2 M} |agL agl| 13Nl doAMm| g 1 4 lezl a-qualez
Aajjen som
agli zie | 2 Ml 1+ {asi agl]| sus| AINN| 2 9 [282] 31NLILSNI A10d ¥31S3080M |/ 82
agl| ze | 2 M v aal agalL| sus| Ann|[ g 1 l0sz) VINIDYIA 40 AINN|08Z
agl| zie | 2 M L | agl agl| sus| AINn| 2 9 [222] NVOIHOIW 40 AINRYZ 72
agy| 2'e | 2 M L {aal agal| sus| ANn| g ] [822} (i5-41W) NVOIHOIW 40 AINR|g22Z
agal|ze ! 2 ML lasalL aglL| sus| Ann| 9 9 [v22] TIAMOT-SSVYIW 40 AINN [y 22
aglilzie | 2 M 1 laal agi| sus| Aannf g 1 (522} (41W) TT3MOT-SSYIN 40 AINN G /2
aal| e | 2 Ml v tasal agL| sus} AINN| g L [e22] (1S-41W) YaIN014 40 AINN g 22
aat| ze | 2 Mmooy faal agl| sus] AINn| 9 9 [ezel (LnvNOOYY) vaINO14 40 AINN|Z/Z
aglizie | 2 M 1 [ aaL agl| sus] ANn[ S lsr1] (n37) Hunniop|
agll zie | 2 ml v |asi ag.lf sus| ANn| ¢ S Isy 1] (n3H) vuwnlgy)
aay| 2l 2 ml v [aalL aglL| =Nl AINnl g3 el {ezl31vis NN3d voluL| g2
agi|2e! 2 M| + [agl agal] 1BNd AaNn| g ¢l {soz] nsm (aLs) voiut|goz
agqll 2e| 2 M+ [asaL aald] 13Nnf aNn| g1 €l {eszlim 30 n(aLs) voruilgoz
agl| 2| 2 Ml 4+ laalL asgi| 13N AINn| g3 gl figzl HvLn 4o n (aLs) vorul| oz
aglL| e | 2 M| |} [aalL agl| 1aNI| ANn| ¢} ¢l lsezINitsnv XL 40 n (a1s) voiullgez
agll| 2ie | 2 M|y [ asl agl{ 13N ANN| g3 cl loazl aw 40 n (aLs) vorilpgz
agl| 2 | 2 m L | aaL agil{ AN ANn| €L £l levt] 1 4o n (aLs) voriLleyy
agrl2e | 2 Ml 3y | aal agi] BN AINN| ¢ el lesl zv 4o n (aLs) vorllgg
agyl z'e | 2 M+ |agl aal] aNn| ann| gt ¢ leszl wev svxal (aLs) vomil|ggz
aqgl| 2| 2 M v last aglr{ BN| ANnl gL | €1 Issz] 3931100 @a3x (a1s) vorullggz
aglLl 2'¢ | 2 M L [ aaL agl| BN AINn| gL ¢l Isszlnso (aLs) voiuLlggz
agl| 2e | 2 m v {aaL agl] 13N ANnl €L | el leszl AINN 3Lv1s sy (a1S) voniL|ggz
selve | ee |ze | e Joz gz ivelee |zeel Lteezitz Liviy ] mon | Lol vdst
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DOE SNF Categories
for Total System Performance Assessment (TSPA)

.. _an SNFGROUP.GCD
Criticality Analyses Revoroso7
DOE SNF Categories DOE SNF Categories
for TSPA Condensed DOE SNF Groups for Criticality Analyses
1. U Metal Fuels 1. U Metal, Zr Clad, Disrupted, (LEU), N-Reactor 1. U Metal Fuels (LEU,
2. U Metal, Al Clad, (LEU), Single Pass Reactor _}
2. U-Zr Fuels 3. U-Zr, (HEU), CP-5 & HWCTR 2. U-Zr & U-Mo Fuels (HEU,
3. U-Mo Fuels 4. U-Mo, Zr Clad, (HEU), Fermi J

—————34. U Oxide, Zr Clad, Intact, (HEU), Shippingport PWR——————————»{ 3, U Oxide Fuels (HEU) ]
————————{ 6. U Oxide, Zr Clad, Intact, (MEU), Saxton __——————————————{4. U Oxide Fuels (MEU) ]
{7 U Oxide, Zr Clad, Intact, (LEU), Commercial ————]
B 8. U Oxide, SST Clad, Intact, (HEU), ML-1 | —
] 9. U Oxide, SST Clad, Intact, (MEU), PBF b
L {10 U Oxide, SST Clad, Intact, (LEU), FFTF-TFA_}————|
——1{__11. U Oxide Failed, or Declad, (HEU), SM-1A __|———
t——————{12. U Oxide, Fail or Declad, (MEU), ORNL SST & Zr—————
[ 5. U Oxide Failed/Declad Fuejs@————F———— 13. U Oxide, Fail or Declad, (LEU), TMI-2 N
E— 14. U Oxide, Al Clad, (HEU), HFIR b
] 15. U Oxide, Al Clad, (MEU), FRR, MTR E—

['6. U-Al or U-AIx Fuels H—: 16. U-Al or U-Alx, Al Clad, (HEU), ATR — 6. U-Al or U-Alx Fuels (HEU)
17. U-Al or U-Alx, Al Clad, (MEU), FRR, MTR _}————— 7. U-Al or U-Alx Fuels (ME

4. U Oxide Intact Fuels

[7. U-Si Fuels '« {18 U-Sj, Al Clad, (HEU, MEU), FRR, MTR (MEU) yol'e U -5i Fuels (MEU) ]
[ 8. U/Th Carbide Hi-Integrity |————] 19. U/Th Carbide, Graphite, Hi-Integrity, (HEU), Ft. St. Vrain —
[19. U/Th Carbide Low-Integrityl—— ] 20. U/Th Carbide, Graphite, Low-Integrity, (HEU), Peach Bottom F————®{9. U/Th/Pu Carbide Fuels (HEU, MEU FGE)

\ 10. U or U/Pu Carbide Non—Graphiréd—{ 21. U or U/Pu Carbide, Non Graphite, (MEU FGE), SRE, FFTF Carbide —

— 22. MOX, Zr Clad, (HEU FGE), GE Test }
[ 11. MOX Fuels f«—————— 23. MOX, SST., (HEU FGE), FFTF-DFA J————————————————®{10. MOX Fuels (HEU, MEU, LBU)
L———[ 24. MOX, Misc Clad, (MEU & LEU FGE), FFTF-TFA-ACO |———————————

[ 12. U/Th Oxide Fuels }4—:725 U/Th Oxide, Zr Clad, (HEU FGE), LWBR }—’—H 11. U/Th Oxide Fuels (HEU FGE)
26. U/Th Oxide, SST Clad, (HEU & FGE), Dr

esden |

———{27. U-Zr-Hx, SST/incoloy Clad, (HEU), TRIGA Flip }———————————————®»{ 12, U-Zr-Hx Fuels (HEU) J

{28 U-Zr-Hx, SST/Incoloy Clad, (MEU), TRIGA Std ——————— 13. U-Zr-Hx Fuels (MEU) |
fe—

—————{ 29 U-Zr-Hx, Al Clad, (MEU), TRIGA Alum }
] 30. U-Zr-Hx, DeClad, (HEU), SNAP b

[ 1. U-Zr-Hx Fuels

\ 14. Na-Bonded Fuel (Treated Waste Form) h—(ﬂ-&mded, SST/Misc, (HEU MEU & LEU), FERMI | Blanket Na Bonded Fuels S
= 2
% 15. Classified - Navy 32. Classified, (HEU), Navy Classified - Nav) %
2 S
E Canyon Stab. 33. Canyon Stab., (HEU & LEU), SRS Target w
S)
g 16. Misc. SNF 34. Misc. SNF, (HEU, MEU & LEU), Misc. Unknown Misc. SNF =
=
[EMHLW I — EMHLW EM HLW 1§§
o
Q
2
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Appendix B
Preparation of Data Package

The Repository Data Package is the collection of data, files, drawings, calculations, etc. that
verify compliance with RW requirements for acceptance of DOE-SNF into the repository.

The Spent Nuclear Fuel Data Sheet, shown in Attachment B.1, isthe primary collection form for
the required fuel data. Additional files, tables, drawings, etc. support the information in the Fuel Data
Sheet.

Specific instructions for completing the data collection form are provided in Attachment B.2.

All of theinformation required in the Repository Data Package is placed on a CD-ROM for
transmittal to the repository. An example of a completed CD-ROM is presented in Attachment B.3.
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Attachment B.1

DOE SNF DATA COLLECTION FORM #

1 SITE INFORMATION

Compl ete the following information for the site making the shipment.

1.1 S N BN ...ttt ettt ettt e e et et e e et e e e saseeeessaseeeesaaseeeessaseeeesaasseeesaaneeeesaasseeesaanseeesaaseeessaareeeseaanees

1.2 S (=] e o (o o [N TR

City StAe...oceeieeeeee

Zip Code COUNLY .t

13 Person who may be contacted to verify information provided on thisform
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14

15

16

Most likely shipping mode from this site (truck, rail, heavy-haul) ..........cccccoooieiiiiiieie e,

Isit your intent to ship any spent fuel from this facility that has NOT been placed in a sealed,
multi-element canister? Yes No

If yes, estimate the total number of assemblies/ItEMS ...

Provide the following transportation cask receiving and handling capability information:
Maximum dimensions acceptable (diameter and length, M) ...
Maximum weight acCeptaldl @ (TONS) ........ocviieiriiiiee e

SPECIAl CONSIAEIBLIONS ......eeeviieieieiteee sttt ettt e et be s be e e et e s e e sreereebesreensesaeeneesesneensesras
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2.

DESCRIPTION OF SPENT FUEL

Describe the characteristics of the SNF type. All characteristics must be identical for all SNF described
on thisform.

21

2.2

2.3

24

2.5

2.6

2.7

Number of assemblies/items being desCribDed ...

Type Of SNF @SSEMDBIY/ITEM ..o e e s aeene s

Fuel compound (UO,, U-MEtal, BLC.) ...occeeieeieee ettt nne s

Clad material (Zr, SS, etC.) and CONAITION .......cceeiiiiieiiiiere et

Fuel rod pre-pressurization (Pa) ...ttt sreeaenre s

Initial enrichment (%, With tOIEraNCE) .......ocveiiiee e

Attach a detailed drawing of the assembly/item. If adrawing isnot available, complete the
following information:

FUE! MEEE MESS (KO) +.vevevemeeeeeee ettt ettt nb e bt b n e nen e ene s
FUE! MEAE VOIUME (IM3) .ot se e s s e ees s en e nen e

Pre-irradiation fuel dimensions (pellet diameter, clad inner and outer diameter, plate thickness,
< (o3 I (o1 ) TSSOSO P PTUPSRSRRON



2.8

Fuel rod pitch or plate SPACiNGg (CIM) ...c.veiveeieiecece et sre e e sreeanenre s

Array arrangement and fuel rod arrangement in assembly/Item ...

Any organic or inorganic substances contained in the spent fuel which could radiolytically
generate combustible gases

Substance Name Average g per assembly or item
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29 Maximum allowable design clad temperature (°C)

210 Pre-irradiation isotopics

The average fabricated content of the following isotopes applicable to this fuel type must be
reported, in the units indicated:

211  Post-irradiation isotopics

The average post-irradiation isotopic content, based upon a qualified isotopic code, must
be submitted. If thisinformation is not submitted, then sufficient information must be
submitted to allow OCRWM to run such a code, including the operating history and a
qualified cross-section data set. Report isotopic content in grams. The following
isotopes must be reported in the unitsindicated: Total Th (kg), total U (kg), total Pu (g),
Pu-238 (weight %), Pu-239 (weight % and g), Pu-240 (weight %), Pu-241 (weight % and
0), U-232 (ppm), U-233 (weight % and g), U-235 (weight % and g).

212  Complete the attached table, AAssembly/Item Informationdfor each assembly/item intended for
delivery.

3. CANISTER DATA

Complete the following information for the sealed, multi-element canisters (as defined in Item 1.5, above)
that you intend to deliver to OCRWM. These canisters must be certified for transportation to be accepted.
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If the canister being described contains non-fuel components, compl ete the following:
DENSItY OF WBSEE (0) ...eveiveeeieeeieieiei ettt ettt b et
M ESS OF WASEE (KO) +-vevenreeeeeeeieieei sttt sttt n et s e

VOIUME OF WESEE (M) ...t es et ene e en e s s sse s eeeseneeees

Concentration of NEULION aBSOrDENS (/M) .......cvuveeecveeeeeeeeee et saen s senaas

Total mass of NeUronN @bSOIDENS (G) ....veivereeriiiere e e s e r e e ne e

34

35

3.6

3.7

3.8

Attach any previous analysis of radionuclide particle release under accident conditions.

Attach any previously completed shielding analysis for this canister design.

Total radionuclide source term for package (Ci) ....eovevvieeie e

Fission gases

Concentration (CI/MTHIM) ..o ettt sn e n e

L [ (S:) RO

Fission product particulates

Concentration (CI/MTHIM) ..o e b e e resae e e sne e

L (S:) RO
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3.9 Freeliquid content Of CaNISIEr (0) ...cvveveiiiieiiiiese ettt e e e e e s resraestesresreeanenreas

Additional freeliquid sealed within canister (See iNStructions) () «....eoveererererierenereseseseneneens
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6-9

ASSEMBLY/ITEM INFORMATION

Assembly/Item
ID Number

Pre-Irradiation Heavy
Metal Content
(MTIHM)

Post-Irradiation Heavy
Metal Content (MTHM)

Final Discharge
Burnup
(MWDt/MTHM)

Date of Last Irradiation

Genera Condition of
the Assembly/Item




1

Attachment B.2

INSTRUCTIONS FOR COMPLETING
DOE SNF DATA COLLECTION FORM #

SITE INFORMATION

Thisinformation must be completed for the waste that is described € sewhere on the form. Complete the
information for the site making the shipment.

11

12

13

14

15

16

Enter the site name.

Enter the complete site location. Do not enter mailbox or postal delivery locations; enter the
physical address of the site making the shipment.

Enter the information for the individual who will act as the contact point for the information on
thisform.

Enter the most likely mode that will be used to ship material from this site.

The purpose of thisitemisto give you the opportunity to indicate if you intend to ship any
Abareldspent fuel. Different arrangements must be made for the shipment of such material. The
term Amulti-element canisterdis used here to indicate alarge container that you will seal at your
site and which will be placed one-at-a-time in atransportation cask. Enter AYesif you intend to
ship spent fuel (whatever its configuration or condition) to OCRWM that has NOT been placed in
such acanister. If you answer yes, indicate the estimated total number of assemblies or items you
will deliver.

Describe the interfaces for transportation casks at your facility. Indicate the maximum
dimensions that can be accommodated (be sure to consider the entire cask travel path), the

maxi mum weight that can be accommodated at your facility, and describe any specia
considerations that should be made in the design of atransportation cask to service your facility
(including necessary equipment and operating restrictions).
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2.

DESCRIPTION OF SPENT FUEL

This section describes the general characteristics of the material identified on thisform. All of these
characteristics must be the same for all of the material identified; if there are differences, a separate form
should befilled out for each category of spent fuel.

21

2.2

2.3

24

2.5

2.6

2.7

Enter the total number of assemblies/items that are being described by the form.

Enter the general type of spent fuel (e.g., TRIGA, plate, N-reactor, €tc.).

Enter the fabricated fuel compound.

Enter the clad materia for the fuel as fabricated, and describe the current condition of the
cladding (e.g., intact, minimal pinhole leaks, more than 50% degraded, etc.).

Indicate the fabricated rod pre-pressurization, if applicable.

Enter the fabricated enrichment for the fuel in percent. Also indicate the allowed tolerance for
the enrichment.

Attach a detailed drawing of the fuel type being described. Complete the additional information
initem 2.6 ONLY if adrawing isnot available. If adrawing for the fuel type has been previously
submitted, it is not necessary to submit an additional drawing.

Fuel meat mass. Enter the average kgs of fuel meat in each assembly or item

Fuel meat volume: Enter the average m® of fuel meat in each assembly or item. Do not
include any voids. Repository designers must combine this information with the pre-
irradiation fuel dimensions to determine the maximum volume of water that can
theoretically be introduced into the SNF after placement in the repaository.

Pre-irradiation fuel dimensions. Enter al pertinent dimensions for the fuel type as fabricated.

Fuel rod pitch or plate spacing: Enter the pitch for rod-type fuels or the plate spacing for
plate fuels.

Array arrangement and fuel rod arrangement in the assembly/item: Enter the fabricated
arrangement of fuel rods as well asthe arrangement of assemblies within the array for
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2.8

2.9

2.10

211

212

assembly-type fuels. If annon-assembly type fuel is being described, describe the
arrangement of the items within the core.

Identification and location of control components integral to the fuel assembly/item:
Describe any control components that will be delivered with the assembly/item.

Enter the name and individual average gram content of any organic or inorganic substances
contained with the SNF that could theoretically degrade or react radiolytically to produce
combustible gases.

Enter the maximum clad temperature alowed by the design of the fabricated fuel.

Enter the average fabricated isotopic content for the following isotopes, if applicable, in the units
indicated: Uranium-233 and -235 (weight % and g), Uranium-234 and -238 (g), and total
Thorium and Uranium content (kg).

Submit the results of a post-irradiation isotopic code run for the spent fuel described on thisform.
If thisinformation is not submitted, sufficient information must be submitted to alow OCRWM
to run an appropriate isotopic code, including the operating history and a qualified cross-section
dataset. All isotopic content should be reported in grams, except for the following isotopes,
which must be reported in the indicated units: Total Thorium (kg), Total Uranium (kg), Tota
Plutonium (g), Plutonium-238 and -240 (weight %), Plutonium-239 and -241 (weight % and g),
Uranium-232 (parts per million), Uranium-233 and -235 (weight % and g).

Enter the specific information requested for each individual assembly or item intended for

delivery:

Assembly ID Number: Indicate the unique number assigned to this assembly/item at the time
of fabrication. If no such number was assigned, indicated this and an identification
system will be established. Each individual assembly/item will be required to have some
unique identification to be accepted.

Pre-Irradiation Heavy Metal Content: Enter the average metric tons of initial heavy metal for
this SNF type.

Post-Irradiation Heavy Metal Content: Enter the average metric tons of heavy metal for this
SNF type as discharged following irradiation.

Fina Discharge Burnup: Enter the final burnup for this assembly/item.
Date of Last Irradiation: Indicate the date that the last cycle in which this assembly/item was
irradiated went subcritical.
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3.

Condition of Assembly: Indicate the general condition of the assembly, especially noting any
features which may affect the operation of the repository (severely bent, no grappling
hook, encapsulated, etc.)

CANISTER DATA

Complete the following information for the sealed, multi-element canister (as described in item 1.5,
above) that will be delivered to OCRWM at the time of acceptance. All canisters MUST be certified for
transportation to be accepted. If such certification does not exist, the materia will require repackaging
into a transportable canister prior to acceptance.

31

3.2

33

34

35

3.6

3.7

Complete the following only if the material contained in the canister is non-fuel:

Density of waste: Indicate the volume density in percent for waste within the canister to allow
for theoretical calculations of the volume of water that could be contained within the canister
if aleak were to occur (e.g., 90% of the contained volume is waste).

Mass of waste: Indicate the total kg of waste contained in the canister.

Volume of waste: Indicate the total m® of waste within the canister.

Enter the concentration (g/m®) and total mass (g) of neutron absorbers contained in the canister.

Describe the known canister failure modes under expected repository conditions, based upon any
applicable safety analysis completed for the canister design.

If asafety analysis was previousy completed for this cask design regarding the expected
particul ate release in an accident, please attach this analysis.

If ashielding analysis was previously completed for this canister design, please attach this
analysis.

Indicate the total package radionuclide source term, including fuel, non-fuel components and any
contamination in curies.

Enter the concentration (Ci/MTHM) and total curies of fission gases contained within the
canister.
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3.8

3.9

Enter the concentration (Ci/MTHM) and total curies of fission product particul ates contained
within the canister.

Enter the maximum grams of free liquid contained within the sealed canister. If the canister
contains smaller, sealed cans which also contain free liquid, enter the total maximum grams of
free liquid sealed within these fuel assembly(ies)/item(s) under Aadditional free liquid sealed

within canister.(]
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1.1

1)
2)

3)

4)

1.2

Attachment B.3
1. CD-ROM VIEWER

Before you can run/install the NSNF CD Viewer you will need the
following:

Windows 95 or Windows NT 4.0
CD Drive

An application to view Microsoft Word documents such as WORD or WORD VIEWER. A
copy or WORD VIEWER is provided on this CD and can be installed from within the
application.

An application to view Microsoft Excel spreadsheets such as EXCEL or EXCEL VIEWER. A
copy of EXCEL VIEWER is provided on this CD and can be installed from within the
application.

National Spent Nuclear Fuel Program CD Viewer Installation

Toinstall and run this demonstration simply perform the tasks that follows:

1)
2)
3)
4)

5)

1) Insert the NSNFP CD into your CD drive.

2) Pressthe Windows Start button

3) Select RUN from the Menu

4) Pressthe browse button on the RUN form.

5) Double Click the CD drive that contains the NSNFP CD.
6) Double Click the SETUP.EXE program.

7) Pressthe OK button on the RUN form.

8) PressNEXT.Press FINISH.

1.3 How to run the Viewer:
Place the NSNFP CD into your CD drive.

Press the Windows Start Button
NSNF CD Viewer should appear as a selection on the menu. Select it.
Table of Contents screen should come up.

If you require either the WORD viewer or the EXCEL viewer: click the Add-Ins menu selection,
select the software required, and follow the install instructions.
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1.4 How to remove the NSNF CD Viewer from your system
1) Click onthe Windows START button
2) Seect SETTINGS fromthe MENU
3) Select CONROL PANEL from the SUBMENU
4) Double click the ADD/REMOVE PROGRAMS icon
5) Fromthelist on the ADD/REMOV E Program Properties form select NSNF CD Viewer
6) Press the Add/Remove button on “Add/Remove Programs Properties” panel
7) Press yes on the “Confirm File Deletion” panel
8) Press the OK button on “Remove Programs from your Computer” panel
9) Press the OK button on “Add/Remove Programs Properties” panel

10) NOTE: If you installed either the WORD viewer or the EXCEL viewer you will need to remove
them separately from the NSNF CD Viewer.
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